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C O A L  GASIFICATION: W H A T  DOES IT MEAN FOR MONT A N A ?
by
R i c h a r d  Bourie 
U M  Inform a t i o n  Servi c e s
In a t h i r d - f l o o r  laboratory in the U n i v e r s i t y  o f  M o n t a n a * s  chemistry building, a 
sample of well w a t e r  from E a s t e r n  M o n tana's Co.l strip area s e e p s  through granules o f  coal 
ash lying at the b o t t o m  of a long glass tube and drips s l o w l y  into a flask.
As it p a s s e s  through the coal ash, the w a t e r  loses its p u r i t y  as the coal's m i neral 
and chemical elements are released. By the time it drops i nto the beaker, what o r i g i n a l l y  
was well w a t e r  has b e c o m e  a toxic solution.
These chemical compounds, flasks and glass tubes seem f a r  removed from the every day 
concerns of the average Montanan, but a closer look reveals that this experiment is 
vital. It is d e s i g n e d  to show an environmental impact that a new p r ocess of g e n e r a t i n g  
energy m ay have on Montana.
The process, known as gasification, converts coal to a fuel gas, m a k i n g  it s uitable 
for p i p e l i n e  transport, and produces solid w a s t e  mate r i a l  in the form o f  ash. W i t h i n  
the next decade, g a s i f i c a t i o n  plants, whi c h  wou l d  singly c o n s u m e  millions of tons o f  coal 
in a y ear and m i l l i o n s  of gallons of w a t e r  in a day, could b e c o m e  a rea l i t y  in e astern 
Montana. In one year, such an ope r a t i o n  could pro d u c e  h u n d r e d s  of thousands of tons 
o f  ash. If that ash isn't dispo s e d  of properly, e a stern M o n t a n a n s  mig h t  find their w a t e r  
supply p o l l u t e d  b y  the same chemicals that drip into the b e a k e r  in the U M  chemistry lab.
The experiment is h e l p i n g  chemistry p r o f e s s o r  Dr. Wayne V a n  Meter a nd Dr. Ronald 
E r i c k s o n  determine the identities and c o n centrations of e l e m e n t s  that w i l l  be released 
from coal ash when the waste is returned to terra firma and e x p o s e d  to ground wat e r  and 
r a i n water seepage.
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With the onset of the energy crisis came suggestions and p r o p o s a l s  for using the 
a bundant reserves of coal in the Montana, W y o m i n g - D a k o t a  area. (According to E r i c k s o n’s 
estimates, one h a l f  of the n a t i o n’s strippable coal lies in eastern Mon t a n a  and nort h e r n  
W y o m i n g .)
One o f  the suggestions was gasification. And the pro c e s s  seemed to have merit, 
altho u g h  it has not been perfected. Not only wo u l d  g a s i f i c a t i o n  use the coal, but 
w o u l d  p r e v e n t  the n a t i o n’s extensive net w o r k  of n a t u r a l - g a s  pip e l i n e s  from b e c o m i n g  obsolete 
if we run out of n a tural gas.
Erickson, w ho also heads UM's E n v i r o n m e n t  Studies program, was aware of the air and 
w a t e r  p o l l u t i o n  p r o b l e m s  caused b y  the huge A m e r i c a n  plants that b u r n  coal for industrial 
use. He f o resaw problems w i t h  coal gasification. The r e f o r e  he and Va n  M e t e r  obtained 
funds f rom the D e p a r t m e n t  of E n e r g y  and 2^ years ago beg a n  their research.
E r i c k s o n  has visited several pil o t  plants, where var i o u s  p r o c e s s e s  of g a s i f ication 
are b e i n g  perfected, and has o b t a i n e d  samples of was t e  material from each for analysis. 
Buckets of w a s t e  samples arrive at the UM che m i s t r y  lab from plants in Rapid City,
Chicago, M o r g a n t o w n  and P i t t s b u r g h  and from as far away as E n g l a n d  and South Africa.
Van Meter, who is in charge of the laboratory work, analyzes the solutions that result 
from leaching--the m e thod by w h i c h  the well w a t e r  seeps through the ash. That same 
leaching pr o c e s s  is likely to take p l a c e  where the plants d ispose of their ash. The ash 
p r o b a b l y  will be retur n e d  to the strip mine and covered with a layer o f  soil or deposited 
in a p e r m a n e n t  landfill storage dump. The e x periments simulate the leaching process 
that will take pla c e  w hen rainfall or gro u n d w a t e r  filters through the buried ash and makes 
its way to the streams and rivers of eastern Montana.
T he researchers, result, are i n c o n c l u s i v e  so far bec a u s e  they have little c o m p a rative 
data. The o n l y  readily a v a i l a b l e  criterion that they can compare their results to is 
standards set b y  the Environ m e n t a l  Prote c t i o n  Agen c y  (EPA)
-more-
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"The E P A  allows only c ertain levels of cadmium, mercury, lead and other minerals to 
be in a dri n k a b l e  w a t e r  supply," Van Meter said, "and those are pretty stringent standards. 
If you ask a c o r p o r a t i o n  to keep the g r o u n d w a t e r  that clean, there m i g h t  be diffi c u l t i e s . "
The c o n c e n t r a t i o n  of m e r c u r y  from one pilot p lant's w a s t e  sample e x c e e d e d  the 
a c c e p t a b l e  level for drinking. A n o t h e r  sample showed e x c e s s i v e  amounts of calcium.
But, "we find very little, if any, lead, cadmium, nickel or m a n g a n e s e s  in the 
samples," Van M e t e r  said, and only small amounts o f  strontium, s e l e n i u m  and flouride have 
turned up in some of the leached solutions.
That's not to say, however, that the corpo r a t i o n s  need n o t  concern themselves with the 
prob l e m s  of disposal. U n f o r t u a n t e l y , of the two met h o d s  o f  w a s t e  disposal, one is easy 
and i n e x p e n s i v e  and the other requires greater foresight and expense.
"The most obvious and logical thing for a company to d o , "  Van M e t e r  said, "is to 
put that solid was t e  right back in the strip m i n i n g  trench w h e r e  they got the coal, 
shove sub-soil over it, shove top soil over that, r e claim the ground and call the job 
finished." This will be convenient, he explained, b e c a u s e  t h e  plants will be located 
n ear the mines for econo m i c  reasons and trucks or c o n v e y o r  b e l t s  can easi l y  carry the waste 
from the pla n t  b a c k  to the m i n i n g  trench.
However, the coal seams in M o n t a n a  are c ommonly the s t r a t a  of ground that are the 
most p o rous and that allow w a t e r  to be mov e d  u n d e r g r o u n d  for great distances. These 
strata are k n o w n  as aquifers.
"When you put the coal ash right back in the strip m i n e , "  Van M e t e r  explained,
"you're p u t t i n g  it right b ack into the a quifer so that a f t e r  y ou cover it over, the w a t e r  
will continue to use its o riginal pas s a g e  ground and run r i g h t  through the bed of w a ste."
But, Van M e t e r  said, there is a w ay to construct a l andfill facility that will 
p r e v e n t  any p r e c i p i t a t i o n  that falls on it from seeping t h r o u g h  and flowing to a river 
or stream. It requires m o r e  p l a n n i n g  and capital than t r ucks and c o n v e y o r  belts but it 
provides p e r m a n e t  storage for the waste. But, Van M e t e r  b e l i eves, a c o rporation "won't, 
do it unless it has to."
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Unless some u n f o r e s e e n  a l t e r n a t i v e  prese n t s  itself, coal g a s i f i c a t i o n  will b e c o m e  
reality as soon as p e t r o l e u m  and natural gas shortages cause demand to i ncrease and 
d e v e l o p m e n t s  in t e c h n o l o g y  cause the cost of g a s i f ication to decrease. But Van M e t e r  
believes there's time yet for the plant designers to use the inf o r m a t i o n  he hopes to 
g enerate to make intelligent, rational decisions about what to do w i t h  waste material.
"I hope the h i n d r a n c e  gen e r a t e d  by peopl e ' s  o b jections will force them to do it 
c o r r e c t l y , "  he said, "and as cleanly as p o s s i b l e . "
